Proteomic analysis of astaxanthin biosynthesis in Xanthophyllomyces dendrorhous in response to low carbon levels.
The ratio of carbon to nitrogen (C/N) in media plays a crucial role in the production of microbial carotenoids. However, the effects of a high C/N ratio on carotenoid production are ambiguous, and the mechanism of how C/N ratio affects astaxanthin accumulation in X. dendrorhous is unclear. In this study, the influence of C/N ratio on astaxanthin biosynthesis in X. dendrorhous at a fixed nitrogen concentration was investigated, and comparative proteomics were applied to address how C/N ratio affects cell growth and astaxanthin accumulation in X. dendrorhous. The results showed that cell growth and astaxanthin accumulation in X. dendrorhous were strongly related to the ratio of carbon to nitrogen with increasing C/N ratio in medium. However, the astaxanthin content per cell showed an inverse relationship, decreasing with an increasing C/N ratio. Differential proteomics showed the proteins with highest degree of change in expression under varying C/N ratios were mainly involved in carbohydrate metabolic pathways and carotenogenesis metabolism. In addition, several redox- and stress-associated proteins were up-regulated along with the carotenogenesis proteins, implying the environmental stress may affect metabolism and astaxanthin synthesis. A possible regulatory mechanism in response to glucose in X. dendrorhous is discussed.